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1. INTRODUCTION 

T h i s  is t1:e f o u r t h  non t l i l y  l e t t e r  r e p o r t  of p r o g r e s s  on C o n t r a c t  

NXS 3-2529,  a r e s e a r c h  program r e l a t e d  t o  vapor  the rmion ic  c o n v e r t e r s  

f o r  n u c l e a r  a p p l i c a t i o n .  

The m a j o r i t y  o f  t h i s  l a s t  r e p o r t i n g  p e r i o d  was a l l o t t e d  t o  the 

c o n t i n u i n g  f a b r i c a t i o n  and assemblv of t e s t  v e h i c l e s ,  t o  t h e  i d e n t -  

i f i c a t i o n  of c r y s t a l  p l anes  on  a LOO hour  g r a i n  growth spec imen,  

and t o  t h e  vacuuii p r o c e s s i n g  of emitter tes t  s d m p l e s .  A d e s c r i p t i o n  

of t h e  program s t a t u s  o f  va r ious  t d s k s ,  the program f o r  t h e  n e x t  i n t e r -  

v a l ,  t h e  f i n a n c i a l  s t a t u s ,  and q u a n t i t a t i v e  d e s c r i p t i o n  of p r o g r e s s  

are  c o n t a i n e d  i n  t h e  f o l l o w i n g  t e x t .  

2 .  PROGKAM STATUS 

2 . 1  Sample P r o c e s s i n g  I n v e s t i p a t i o ;  

A l l  t e s t  specimens from nolybdenuc  b a r  and f l a t  s t o c k  have 

been machined, p o l i s h e d  f l a t  t o  w i t h i n  l / l O t h  wavelength  o f  t h e  mercury 

g r e e n  l i n e ,  and c h e m i c a l l y  c l eaned  i n  accorddnce  w i t h  Appendix A of the 

f i r s t  q u a r t e r l y  r e p o r t  (EOS Report  3410-Q-1; on  t h i s  c o n t r a c t .  

Nine p l a t e  s t o c k  specimens have been  vacuun p rocessed  as 

i n d i c a t e d  i n  T a b l e  2-  I and are  p r e s e n t l y  b e i n g  ~ v t a l l o g r a p h i c a l l y  

examined.  P rocess  t r e a t m e n t  of t es t  specimens has been  d e s c r i b e d  

i n  p rev ious  r e p o r t s  on this  s t u d y .  Reviewcd b r i e f l y ,  however, t hey  

are  as f o l l w s :  

a .  Vacuum environment  c o n d i t i o n s  a t  t e m p e r a t u r e  are  

1 X lo- '  1;1~n Hg o r  l o w e r ,  

b.  Sample t empera tu res  a r e  measured w i t h  a m i c r o - o p t i c a l  

py romete r ,  The pyrometer  i s  freq*. ient ly  c a l i b r a t e d  

a g a i n s t  a s t a n d a r d  lamp t o  e n s a r e  an a c c u r a c y  b e t t e r  

t l ian - L O O C  a t  2 0 0 0 ~ ~ .  

t empera tu re  measurement! t h e  liohlrdum d e p t h  t o  d i a m e t e r  

+ 
TO ac t i i eve  this a c c u r a c y  i n  

1 
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TABLE 2 - 1  

MOI.YRDFN’~L PLATE STOCK 

IXVEST T?ilTI( )N SAMPLES 

- -------- 
S amp 1 e 
Tempera tu re  P rocess  T i m  Vacwmi Cond I t i  oris 

_-I- - 

180O0C 

10 minu tes  7 x 1 0 - /  mm Hg. 

20 minutes  4 x m l l g .  

19oo(:c 

10 minutes  

2 0  n i n u t e s  

30 n l lnu tes  4 x l o - ’  mm Ilg. 

__ 
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d imens ions  are  i n  a r a t i o  o f  LO t o  1 .  For materials 

such  ds molybdenum t h e s e  hohlraum dimeris i o n s  permi t  

99.9+ p e r c e n t  of t r u e  t e m p e r a t u r e  t o  b e  o p t i c a l l y  

o b s e r v e d .  

2 . 2  G r a i n  Growtll Experiments  - 
2 . 2 . 1  Veh ic l e  F a b r i c a t i o n  

-c_ 

Vehic l e s  f o r  l ong  time g r a i n  growth s t u d i e s  of 

molybdenur?. i n  a ces ium vapor  environment  have been  c o n s t r u c t e d .  A 

f u r n a c e ,  cor..pcsed of  d helical h e a t  e lement  and a t  t e n d a n t  s h i e l d i n g ,  

i s  p r e s e n t l y  be ing  assembled .  The d e s i g n  c a l c u l a t i L i n s  i n d i c a t e  t h a t  

40 o r  50 t u r n s  o f  .002 i n c h e s  molybdenum f o i l  i s  s u f f i c i e n t  t o  s h i e l d  

t h e  f u r n a c e  a t  o p e r a t i n g  t empera tu res  of 1900 K .  A f i l a m e n t  t r a n s -  

fo rmer  and t h e  n e c e s s a r y  me te r ing  equipment  t:as b e e n  a s s e n b l e d  t o  p rov ide  

e l ec t r i ca l  power t o  t h e  h e a t i n g  e l emen t .  

0 

2 . 2 . 2  Rep l i ca  S t u d i e s  

To p e r f e c t  t h e  X-ray  d i f f r a c t i o n  t e c h n i q u e s  

n e c e s s a r y  f o r  d e t e r m i n i n g  g r a i n  o r i e n t d t  i o n  w i t h i n  tlie p l a n e  of  

molybdenum b a r  sample ,  a round b u t t o n  o f  molybdenum .7?"  i n  d i a m e t e r  

and . 2 "  t h i c k  was s l i c e d  from molybdenum b a r  s t o c k  and h e a t e d  100 hour s  

a t  1800'K i n  vacuum. 

of 1 mTc a v e r a g e  s i z e .  The r e c r y s t a l l i z e d  sample was c d r e f u l l y  p o l i s h e d  

and e t c h e d  w i t h  MurakamiPs r e a g e n t  t o  a l l o w  t h e  g r a i n s  t o  b e  r e a d i l y  

d i s t ingu i s l i ec l .  To d e t e r m i n e  the  o r i e n t a t i o n  o f  a n  i n d i v i d u a l  s i n g l e  

c r y s t a l  o r  g r a i n  w i t h  r e s p e c t  t o  t h e  p o l i s h e d  s u r f a c e ,  i t  was e s s e n t i a l  

t h a t  a d j a c e n t  or s u r r o u n d i n g  c r y s t a l s  be s i i i e i d e d  f ror.1 t h e  X-rdy beam. 

T h i s  was accompl ished  by nleans o f  a s h i e l d  of t a n t a l u n .  f o i l  .004" t h i c k  

A h o l e  s l i g h t l y  smaller tliaii the g r a i n  t o  be  examined was d r i l l e d  

t h r o u g h  t h e  f o i l  p r i o r  t o  p l a c i n g  t h e  s h i e l d  o v e r  t h e  spec imen s u r f a c e .  

To f a c i l i t a t e  l o c a t i n g  t h e  h o l e  i n  t h e  s h i e l d  o v e r  t h e  g r a i n  whose 

o r i e n t a t i o n  was t o  be  de t e rmined ,  a microscope  mounted o n  a gon iomete r  

w a s  u sed  t o  l o c a t e  t h e  p a r t i c u l a r  g r a i n  t o  be examined and acc as a n  

a i d  i n  l o c a t i n g  t h e  s h i e l d .  

G r a i n  s i z e  aEter t h i s  t r e a t r i e n t  was o f  t h e  o r d e r  

3 3 4 1 O-ML - 4 
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The X-ray beam was produced by t h e  a p p l i c a t i o n  

of 45 k i l o v o l t s  t o  a nolybdenum t a r g e t  t u b e .  The a n g l e  of riaximum 

r e f l e c t e d  i n t e n s i t y  was measured by means of a p r o p o r t i o n a l  c o u n t e r  

t u b e  mounted on t h e  gon iomete r .  Prom t h e  a n g l e  of rraximum r e f l e c t e d  

i n t e n s i t y ,  t h e  s i n g l e  g r a i n  examined w a s  found t o  have i t s  1 1 2  p l a n e  

p a r a l l e l  t o  t h e  s u r f a c e  o f  t h e  specimen.  

S e c t i o n s  a c r o s s  t h e  d i a m e t e r  of tlie u n r e c r y t a l l -  

i z e d  "as r e c e i v e d "  molybdenum b a r s  a re  p r e s e n t l y  bein;: ground t o  a 

t h i c k n e s s  of .004" f o r  t r a n s m i s s i o n  d i f f r a c t i o n  s t u d i e s  f o r  t h e  p l o t t i n g  

of "po le  f i g u r e s "  t o  d e t e r m i n e  t h e  d e g r e e  of  p r e f e r r e d  o r i e n t a t i o n  i n  

t h e  u n r e c r y s t a l l i z e d  material .  

2 . 3  C e s i a t e d  Emission I n v e s t i g a t i o n  

The t e s t  v e h i c l e s  f o r  per forming  emiss ion  medsurements are  

b e i n g  f a b r i c a t e d .  A l l  necessa ry  parts f o r  t h e  t es t  v e h i c l e s  have  been  

machined, i n s p e c t e d  and chemica l ly  p r o c e s s e d .  

The t e c h n i q u e s  which a re  n e c e s s a r y  f o r  f a b r i c a t i n g  t h e  emis s ion  

test  v e h i c l e  have  been  s u c c e s s f u l l y  t r i e d  and are b e i n g  a p p l i e d  t o  a 

f i n a l  d e s i g n  of t h e  t e s t  v e h i c l e .  

F i g u r e  3-1  is a vo l t - ampere  c h a r a c t e r i s t i c  f o r  a p l a n a r  
L 2 c m  c e s i a t e d  t a n t a l u m  emitter a t  t h e  s p e c i f i e d  c o n d i t i o n s  of o p e r a t i o n .  

The s h a r p  b r e a k  i n  t h e  c u r v e  i s  i d e n t i f i e d  as t h e  d e p a r t u r e  from space 

c h a r g e  l i m i t e d  emis s ion .  Th i s  d e p a r t u r e  i s  t a k e n  as the t r u e  s a t u r a t e d  

e m i s s i o n  c a p a b i l i t y  of t h e  c e s i a t e d  s u b s t r a t e .  The c o n s t a n t - s l o p e  of 

t h e  c h a r a c t e r i s t i c  from t h e  break t o  t h e  c u r r e n t  a x i s  is i n t e r p r e t e d  

as S c h o t t k y  e f f e c t  (i  . e . ,  emiss ion  enhancement by tlie s t . ea th  f i e l d  a t  

Lhe emit ter  s u r f a c e  .) T i i i s  C i id rdcLer i s t i c  w a s  ub td ined  WiLtiouL d guard  

r i n g  on t h e  emi t te r .  The a d d i t i o n  of a gua rd  r i n g  t o  t h e  s t r u c t u r e  

s h o u l d  a l l o w  much g r e a t e r  d e f i n i t i o n  o f  t h e  b reak  p o i n t .  

i n  F i g u r e  2 - 1  i s  p l a t e  s t o c k  tan ta lum w i t h  a predurnicant rLIO 

( R e f .  1) c r y s t a l  o r i e n t a t i o n .  T h e  s a t u r a t e d  e m i s s i o n  d e n s i t y  f o r  t h i s  

material under  c o n d i t i o n s  of high emi t t e r  t e n p e r a t u r e s  dnd cesiuni d r r i v a l  

The p a r t i c u l a r  e m i t t e r  materidl y i e l d l  n;; t1,e emiss ion  d a t a  
7 ? 

and I i _ i }  L -  - J  
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ra tes  i s  s u p e r i o r  t o  t h a t  r e p o r t e d  f o r  t a n t a l u m  rod o r  wire  samples  

as an  emitter s u b s t r a t e .  We a r e  a n t i c i p a t i n g  t h a t  the same phenomenon 

w i l l  b e  obse rved  i n  emis s ion  da t a  o b t a i n e d  from c e s i a t e d  molybdenum 

b a r  and f l a t  s t o c k .  

T a b l e  3 - 1  compares emis s ion  d a t a  f rom t a n t a l u m  p l a t e  and 

b a r  s t o c k .  Hous tonPs  emis s ion  d a t a  from c e s i a t e d  t a n t a l u m  wire  

(Ref .  3 )  were t a k e n  a t  ces ium a r r i v a l  ra tes  t o o  low t o  be  compared 

t o  EOS d a t a .  It is  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  emis s ion  from t a n t a l u m  

p l a t e  s t o c k  f o r  a n  emi t te r  t empera tu re  of 1555 C and cesium r e s e r v o i r  

t empera tu re  of 360 C is a lmost  twice t h e  p r e d i c t e d  e m i s s i o n  from 

c e s i a t e d  t u n g s t e n  w i r e  g i v e n  by  t h e  1,angmuir-Tsylor t h e o r y .  

I n  summary, w e  f e e l  o u r  v e h i c l e  de : - igns> F a b r i c a t i o n  tect l -  

0 

0 

nology,  and measuring t echn iques  have been  t e s t e d  aiid are  r eady  f u r  

i n c o r p o r a t i o n  i n t o  t h e  f i n a l  emis s ion  t e s t  v e h i c l e .  On t h i s  b a s i s  

t h e  c o n s t r u c t i o n  and o p e r a t i o n  of  t h e  e m i s s i o n  v e l i i c l e  shou ld  proceed  

w i t h  o n l y  minor  problems.  

2.4 E l e c t r o n  Emiss ion  Microscope 

A l l  t h e  major  p a r t s  f o r  t h e  e l e c t r o n  emiss ion  microscope  

have  been  d e s i g n e d  and f a b r i c a t e d  w i t h  t h e  e x c e p t i o n  o €  s e v e r a l  items 

where d e l a y s  i n  d e l i v e r y  have been e n c o u n t e r e d .  These s p e c i f i c  items 

w i l l  be  d i s c u s s e d  i n  more d e t a i l  below.  

The Eollowing paragraphs  d i s c u s s ,  i n  d e t a i l ,  t h e  s t a t u s  of 

t h e  more impor t an t  components and s u b - a s s e m b l i e s .  

t a i l e d  e n g i n e e r i n g  drawings have been appended t o  S e c t i o n  6 .  

The p e r t i n e n t  de- 

2 . 4 . 1  C a t h d e  Assembly 

T h e  design o f  t h e  C V l i t t P r  a ssembly  !,as b e e n  cuw 

p l c t e d  (see F i g u r e  2 - 1 )  and t1,e assesibly LS de ing  i d b r , c d L e J .  The  

e r i i t t e r  assembly  c o n t a r n s  a Long t a n t a l u r ,  s u p p o r t  t ube  t o  r educe  t h e  

c i lnduc t ion  heat loss  f r o m  tlle e m i t t e r ,  l a y e r s  of t a n t a l u m  f o i l  t o  

r e d u c e  r a d i a t i o n  l o s s ,  and a hohlraum i n  t h e  errtitter € o r  t e m p e r a t u r e  

measurement b y  rwans oE an  o p t i c a l  py ro r i e t e r .  Tlie ~ a n t a l u c i  t u b e  i s  

i o i n e d  t o  ttle cnittrr sample b.: neans  o f  h e l i a r c  r d c h  k e l d s  w l i i c l i  

c a n  b e  r-actl incd o f f  to ciAan;,e sdnples .  



TABLE 3-1 

CES I A T E T )  TANTALUM EMIS S I O N  

Ope r a t  i n g  E . O . S .  Gibbons  ( R e € .  2 )  
C o n d i t i o n s  ( P r o c e s s e d  P l a t e  S t o c k )  (Bar S t o c k )  

T = 1340°C 

T = 300 '~  

e 

c s  

T = 1 3 9 2 O C  
e 

= 300'C 
TC s 

2 2 . 2  a m p s l c m  
2 

. 5  an ips j cm 

T = 1555OC 

T = 360'C 

e 

c s  

2 
30  a m p s / c m  N o  D a t a  
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Tl'e e m i t t e r  t r a v e r s  . ng mecllarlism lras been f a b r i c a t e d  

and i s  shown i n  F i g u r e  2 - 3  witl ,  o t l ie r  components of tile rnicroscope.  

T!:e t r a v e r s i n g  neclianism allows movcicent of the e m i t t e r  r e l a t i . v c  t o  

tile l e n s  by mea:is of  a f l e x i b l e  b e l l o w s  a r r angemen t .  

be a d j u s t e d  - l/Lc inch  In a n y  d i . r e c t i o u  r e i a t i v t  t o  t he  l e n s .  

d i s p l a c e n e n t  w i l l  be measured wiLh a cie,>tii gauge .  

The eniitLer can  
+ 

1 R e l a t i v e  

2 . 4 . 2  E l e c t r o s t a t i c  Lens 

F i g u r e  2 - 3  a l s o  shows t h e  assembled e l e c t r o s t a t i c  

l e n s .  The f i r s t  apera ture  p l a t e  is  molybdenum t o  minimize c o n t a m i n a t i o n  

of t t le molybdenum emitter.  The second e l e c t r o d e ,  i n  t h e  form of a 

molybdenum c u p  i s  beh ind  t h e  f i r s t  p l a t e .  The t h i r d  e l e c t r o d e  i s  made 

of oxygen f r e e  h i g h  c o n d u c t i v i t y  (OFHC) coppe r .  Tile f i r s t  two e l e c t r o d e s  

are each  a t t a c h e d  t o  OPHC copper  h e a t  s i n k s .  S i n c e  t h e  f i r s t  e l e c t r o d e  

w i l l  r e c e i v e  t h e  g r e a t e s t  h e a t  i n p u t ,  i t s  heat s i n k  i s  i n  the rma l  con- 

t ac t  w i t h  t h e  wal ls  of the vacuum t a n k .  The f i r s t  two molybdenum 

e l e c t r o d e s  have  been  des igned  so t h a t  t h e y  can  e a s i l y  b e  r e p l a c e d  w i t h  

e l e c t r o d e s  of v a r i o u s  a p e r t u r e  s i z e .  

2 . 4 . 3  Phosphor Screen  Assembly 

The round r i n g  s t r u c t u r e  i n  t h e  background of 

F i g u r e  2 - 3  h o l d s  t h e  phosphor s c r e e n .  It c o n s i s t s  of two p a r t s :  

a s c r e e n  mount and a s c r e e n  ho lde r  (F igu re  2 - 4 ) .  

The s c r e e n  mount is  a t t a c h e d  t o  t h e  i s o l a t i o n  tube  

( F i g u r e  2 - 5 ) ,  t h e  o t h e r  end of which i s  a t t a c h e d  t o  t h e  l a s t  e l e c t r o d e  

of  t h e  l e n s  assembly. The purpose of t h e  i s o l a t i o n  tube  is  t o  p rvv ide  

a f i e l d  f r e e  r e g i o n  between t h e  l e n s  and t!ie s c r c e n .  Such a f i e l d  free 

r e g i o n  i s  n e c e s s a r y  f o r  proper  o p e r a t i o n  of t h e  l e n s  (Ref .  4 ) .  If t h i s  

t u b e  were a b s e n t ,  t h e  vacuuni tank w a l l ,  b e i n g  a t  ground p o t e n t i i i l ,  would 

p r e v e n t  t h e  f o r m a t i o n  of a n  image. 

The s c r e e n  h o l d e r  has been c o u n t e r b o r e d  t o  r e c e i v e  

t h e  g l a s s  s c r e e n ,  which i s  he ld  i n  t h e  h o l d e r  by  t h r e e  f l e x i b l e  t a b s .  

The phosphor s c r e e n  and h o l d e r  w i l l  be hand led  and s t o r e d  as a u n i t  
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t o  minimize p o s s i b l e  danage t o  t h e  phosphor .  

The phosphor must b e  rugged,  c a p a b l e  of e n d u r i n g  

a l a r g e  number of bakeout  c y c l e s ,  and y e t  be s e n s i t i v e  t o  t h e  low 

e l e c t r o n  beam d e n s i t i e s  encoun te red  i n  t h e  p r e s e n t  s t u d i e s .  These 

r equ i r emen t s  make t h e  c h o i c e  of a phosphor d i f f i c u l t .  Consequent ly ,  

two a lumin ized  phosphor w i l l  be tried: a z i n c  o r t h o s i l l i c a t e  phosphor 

and a z i n c  s u l f i d e  phosphor .  The s u l f i d e  phosplior is  more s e n s i t i v e  

b u t  less  rugged t h a n  t h e  o r t h o s i l i c a t e  phosphor .  

2 .4 .4  Vacuum Sys tern 

The microscope vacuum e n c l o s u r e  w i t h  i t s  a s s o c i a t e d  

pumpdown l i n e  i s  shown i n  F igu re  2 -6 .  U l t ek  GFHC copper  compress ion  

seals  a re  used  throughoutl t h e  sys t em.  

The t ank  was d e l a y e d  i n  i t s  c o m p l e t i o n  by 4 weeks 

because  of t r o u b l e  i n  we ld ing  on t h e  l a r g e  U l t e k  i n s e r t s  a t  each  end 

of the t a n k .  Ttte o r i g i n a l  w e l d  c o n f i g u r a t i o n  caused  d i s t o r t i o n  of 

t h e  i n s e t ,  hence t h e  weld c o n f i g u r a t i o n  w a s  s u c c e s s f u l l y  mod i f i ed  s o  

as t o  r e q u i r e  l ess  h e a t  and thus  minimize d i  s t o r t  i o n .  

F i g u r e  2 -6  shows t h e  three components of t h e  pump- 

down l i n e ;  namely, t h e  p inch-of f  l i n e ,  t r a p ,  and t h e  pumping m a n i f o l d .  

The f u n c t i o n  of the pumpdown l ine  is t o  a l l o w  evac i l a t ion  o f  t h e  vacuum 

t a n k  d u r i n g  bakeout  by means of a n  a u x i l i a r y  vacclum d i f f u s i o n  pump 

s t a t i o n  connec ted  t o  t h e  mani fo ld  ( F i g u r e  2 - 7 ) .  The t r a p  ( F i g u r e  2-8)  

i s  a h i g h  conductance ,  low o i l  c r e e p  d e s i g n ,  employing c r y s t a l l i n e  

a l u m i n o s i l i c a t e  p e l l e t s  as a t r a p p i n g  r u t e r i a l .  The p e l l e t s  minimize 

o i l  c o n t a m i n a t i o n  of  t h e  vacuum t a n k  from t h e  d i f f u s i o n  pump ( R e f .  5 ) .  

A f t e r  bakeout  t h e  copper  l i n e  is p inched  o f f  and t h e  t a n k  rerncved f r o E  

t h e  a u x i l i a r y  pump s t a t i o n .  

t o  t h e  bot tom p o r t  of t h e  t ank ,  w i l l  t h e n  be t u r n e d  on and t h e  sample 

examina t ion  begun. 

bakeout  c y c l e  and a v a c i o n  pump d u r i n g  t h e  s u b s e q u e ~ i t  o p e r a t i o n  of  t h e  

emi t t e r ,  i t  is  a n t i c i p a t e d  t h a t  c o n t a m i n a t i o n  of t h e  sample  by d i f f u s i o n  

pump o i l  w i l l  be  minimized.  

The v a c i o n  pump, which w i l l  b e  a t t a c h e d  

By u s i n g  a vacuum d i f f r i s i o n  pump o n l y  d u r i n g  t h e  
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T1:e s t a n d ,  shown s u p p c r t i n ?  t l ie vacuum t a n k  i n  

F i g u r e  2 -3 ,  i s  made oE h e a t  r e s i s t a n t  s t d i n l e s s  s t e e l .  D e t a i l s  of 

i t s  c o n s t r u c t i o n  a r e  g i v e n  i n  F igure  2 - 9 .  

A view p o r t  mounted on t h e  s i d e  of tlie t a n k  al lows 

emitter t empera tu re  rreasurecient w i t h  a n  . > p t i c a l  pyrometer .  Tlie l d r g e  

view p o r t  on the end of tlle t a n k  i s  fo r  observation oE the  phosphor 

screen. The d e s i g n  o f  b o t h  t h e s e  view por t s  ( F i g u r e s  2-10 and 2 - 1 1 )  

h a s  been completed and p r e s e n t l y  bo!.h i t ens  arc  i n  f a b r i c a t i o n .  

West inghouse A s t r o e l e c t r o n i c s  Labora to ry  bas agreed  t o  f a b r i c a t e  t h e  

p o r t  i n  acco rdance  w i t h  t h e  requirenre2ts  o f  u1 t r ; l  1:igh vacuum tec1.- 

n i q u e s .  

weeks hence .  

It is  expec ted  t h a t  the  view p o r t s  w i l l  b e  c o n p l e t e d  2-4  

A high  v o l t a g e  cage  K O  p r o t e c t  t1:e o p e r a t o r  I ! ~ S  

been des igned  (F igu re  2 - 1 2 )  and i s  p r e s e n t l y  i n  t h e  process of be ing  

f a b r i c a t e d .  

2.4 .5  E l e c t r i c a l  SystenL 

F igu re  2-13 s l i a ~ s  t l e  w i r i n g  d e t a i l  For tlie f i l a n e n t  

power s u p p l y  and t h e  f r o n t  panel  of tile e l e c t r o n  bombardment s u p p l y .  

Both s u p p l i e s  have been des igned  and cdns t r r i c t cd  t o  w i t h s t a n d  20 k i l o -  

v o l t s  between t h e  sec tJndary  of the  t r a r i s f o i m e r  and t h e  c h a s s i s .  

The necessa ry  p r e c a u t i o n s  whicll rrus t be  obse rved  

i n  o r d e r  t o  i n s u r e  t h i s  v o l t a g e  I i o l d J f l  c L i p a b i l i t y ,  such  as  f l o a t i n g  

t h e  choke and condense r ,  and e s t a b l i s h m g  long s u r i a c e  l eakage  p'lths, 

are  i l l u s t r a t e d  i n  F igu re  2-13. 

Ti e filament s u p p l y  i s  c a p a b l e  of de l iy j e r ing  l!: amps 

D . C .  a t  10 vcJlts kit11 '1 r i p p l e  o f  a i o u t  2 p e r c e n t .  The e l e c t r o n  bomb- 

ardment s u p p l y  d e l i v e r s  200 mi l l iamps  D . C .  d t  1 k i l o v o l t  w i t h  abou t  

2 p e r c e n t  r i p p l e .  Tlie l a t t e r  supply  has  been equipped  w i t h  a z e n e r  

d i o d e  c i r c u i t  t o  p r o t e c t  t h e  c u r r e n t  cieter shou ld  vacuum s p a r k i n g  

o c c u r .  
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The e l e c t r o s t a t i c  l e n s  power s u p p l y  c o n s i s t s  oE 

t h r e e  u n i t s :  a 10 k i l o v o l t - 2 5 0  m i l l i a m p e r e  s u p p l y ,  a 15  k i l o v o l t -  

5 m i l l i a m p e r e  supp ly ,  and a v o l t a g e  d i v i d e r  ne twork .  The v o l t a g e  

d i v i d e r  network shown i n  F igure  LO of t h e  f i r s t  monthly r e p o r t  lias 

been  mod i f i ed  t o  i n c l u d e  a c u r r e n t  n e t e r  and  p r o t e c t i o n  c i r c u i t .  

3 .  PROGRAM FOR THE NEXT INTERV.1L 

In t h e  nex t  r e p o r t  p e r i o d  w e  \:ill: (1) c o n p l e t e  t h e  p rocess  s t u d i e s  

and make i n i t i a l  comparison of t h e  d a t a  from molybdenum p l a t e  and b a r  

s t o c k ,  ( 2 )  c o n t i n u e  t h e  X-ray  s t u d i e s  of t h e  sample s u r f a c e s  i n  a n  

a t t e m p t  t o  i d e n t i f y  c r y s t a l  o r i e n t a t i o n  on molybdenum g r a i n  growth 

samples ,  ( 3 )  f a b r i c a t e  and  commence i n i t i d l  o p e r d t i o n  of t h e  c e s i a t e d  

e m i s s i o n  t e s t  v e h i c l e s ,  and the  c e s i a t e d  g r a i n  growth  s t u d y  v e h i c l e ,  

( 4 )  f i n i s h  f a b r i c a t i o n  and checkout  of t h e  e l e c t r o n  emiss ion  mic roscope .  

It is  a n t i c i p a t e d  t h a t  on ly  d i f f i c u l t i e s  o i  a r o u t i n e  n a t u r e  w i l l  

be encoun te red  i n  t h e  n e x t  r e p o r t i n g  p e r i o d .  

4 .  FINANCIAL STATUS 

Man h o u r s ,  d o l l a r  e x p e n d i t u r e s ,  and pu rchase  commitments f o r  

p e r i o d s  ending  2 7  J a n u a r y  1963 and 27 Februa ry  1 9 6 3  a r e  s u b m i t t e d  2s 

a s e p a r a t e  e n c l o s u r e  t o  t h i s  r e p o r t .  

5 .  PROGRESS D E S C R I P T I O N  

We estimate t h a t  approx ima te ly  37 p e r c e n t  of t h e  program has  been  

comple ted .  

6 .  PRLNCIPXL CONTKIi3UTORS 

The f o l l o w i n g  pe r sonne l  have been  p r i n c i  ;,a1 c o n t r i b u t o r s  t o  t h e  

program o v e r  the  p a s t  p e r i o d :  

A .  0 .  J e n s c n  

A .  E .  Campbell 

D .  G .  Worden 

W .  Dong 

H.  Todd 
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FIG. 2-1 VOLT-AMPERE CHARACTERISTIC OF CESIATED 
TANTALUM PLATE STOCK. 

T = 1205OC Tcoll = 445OC T = 2 ; 2 O C .  

V e r t i c a l  scale 2 anperes/div. 

H o r i z o n t a l  s c a l e  . 2  v o l t s j d i v .  ( o r i , i n  L L ~  I - I O ~ C ~ )  

e c 5  
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FIG. 2-3 MICROSCOPE COMPONENTS 
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FIG. 2-6 
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VACUUM TANK AND EVACUATION L I N E  
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F I G .  2-13 CATHODE POWER S U P P L I E S  
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